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Clara cell 16-kDa (CC16) is an anti-inflammatory protein mainly produced in the lung epithelium 
by Clara cells. Patients with asthma have lower levels of CC16 in bronchoalveolar lavage fluid 
and serum compared with healthy controls. In OVA-sensitised and challenged CC16-deficient 
mice, eosinophilia and the production of Th2 cytokines in the lung is higher compared with wild-
type mice. Moreover, CC16 has been shown to inhibit cytokine production from a murine Th2 
cell line and to inhibit the migration of rabbit neutrophils. CC16 also binds to the mast-cell 
derivative PGD2 and inhibits the stimulation of the DP1 receptor.  
For this reason, the first aim was to investigate whether CC16 levels in nasal lavage would be 
lower in children with allergic rhinitis compared with healthy controls. Our second aim was 
evaluate whether a low level of CC16 in plasma early in life is involved in the development of 
asthma, eczema and allergic rhinitis (ARC). Our third aim was to examine whether CC16 would 
inhibit Th2 differentiation and if CC16 would inhibit PGD2 and fMLF-induced eosinophil and 
neutrophil migration.     
CC16 was measured in nasal lavage samples from children with and without birch-pollen induced 
allergic rhinitis and serum samples from Icelandic children with or without RSV bronchiolitis. 
CC16 levels were also measured in plasma samples from a prospective birth cohort study at birth, 
and at four, 18 and 36 months. Clinical evaluations regarding the development of asthma, eczema 
and ARC were made at 36 months of age. Moreover, the effect of CC16 on Th2 differentiation 
was measured with an in vitro model for allergic T-cell sensitisation using human autologous 
neonatal mononuclear cells. The migration of eosinophils and neutrophils was assessed in a 
microplate migration system using specific ligands and receptor antagonists.  
We found that the levels of CC16 were significantly lower in nasal lavage fluid in children with 
birch-pollen-induced rhinitis compared with healthy controls both during and after the pollen 
season. Plasma levels of CC16 in children peaked at four months but we found no relationship 
between low levels of CC16 at any of the time points and the development of asthma, eczema or 
ARC. However, the CC16 serum levels were higher in children with RSV compared with healthy 
controls and we noted that the healthy Swedish children had significantly higher levels of CC16 
in plasma compared with healthy Icelandic infants. CC16 did not inhibit cytokine production of 
human Th2 cells. However, CC16 was able to inhibit Th2 differentiation induced by birch pollen 
allergen via the dendritic cell. CC16 did not inhibit PGD2-induced eosinophil migration but CC16 
inhibited the migration of both neutrophils and eosinophils towards fMLF.  
To conclude, levels of CC16 in plasma during the first years of life do not appear to be related to 
the development of asthma, eczema or allergic rhinitis. Instead, low levels of CC16 in asthmatic 
and allergic patients may be due to epithelial damage and the reduced re-growth of Clara cells. 
Reduced CC16 production may cause an increase in the allergic inflammatory response and thus 
lead to more severe asthma or allergy.  
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